








































TO  INCREASING  APPLICATIONS  IN  SENSORS  BIOSENSORS MEDICINE 
CATALYSIS AND MANY EMERGING AREAS OF NANOTECHNOLOGY 4HESE 
APPLICATIONS  REQUIRE  THE  ABILITY  TO  CONTROL  THE  SIZE  SHAPE 
SURFACE  AND  INTERPARTICLE  PROPERTIES  OF  GOLD  NANOPARTICLES 
7HILE  THE  SYNTHESIS  OF  GOLD  NANOPARTICLES  OF  VARIOUS  SIZES 
HAS  BEEN  WELL  DOCUMENTED  THE  ABILITY  TO  ENGINEER  GOLD 
NANOPARTICLES  AS  NANOBUILDING  BLOCKS  TOWARD  FUNCTIONAL 
ARCHITETURES IS INCREASINGLY CHALLENGING  4HIS IS ESPECIALLY TRUE 
IN  THOSE  APPLICATIONS  WHERE  THE  ASSEMBLY  OF  NANOPARTICLES 
PLAYS  AN  IMPORTANT  ROLE  IN  THE  OPTICAL  ELECTRONIC  OR 
SPECTROSCOPIC PROPERTIES AS DEMONSTRATED IN MANY EXAMPLES 
OF  ASSEMBLIES  CREATED  BY  CHEMICAL  OR  BIOLOGICAL MOLECULES 
SUCH  AS  $.!  POLYMER  OR  DENDRIMER  FUNCTIONALIZED 
THIOLS  MULTIDENTATE  THIOETHERS MULTICHARGED  FULLERENES 
AND CHARGED DYES 
)N MANY OF THESE ASSEMBLIES ONE OF THE MOST IMPORTANT 
SIGNATURES  FOR  ASSESSING  THE  INTERACTIONS  AND  REACTIVITIES 
IS  THE CHANGE OF  THE  SURFACE PLASMON  30	  RESONANCE BAND 
OF  GOLD  NANOPARTICLES  4HE  ORIGIN  OF  THE  30  BAND  IS  THE 
COHERENT  EXCITATION  OF  FREE  CONDUCTION  ELECTRONS  ON  THE 
NANOPARTICLE SURFACE AS  THE ELECTROMAGNETIC WAVE  INTERACTS 
WITH THE NANOPARTICLE SURFACE 4HE OSCILLATION OF THE ELECTRONS 
CREATES  A  CHANGE  IN  THE  ELECTRONIC  DIPOLE  MOMENT  THAT 
CAN  BE  DETECTED  IN  THE  566ISIBLE  REGION  4HE  WAVELENGTH 
OF  THIS  BAND  DEPENDS  ON  SIZE  SHAPE  AND  INTERPARTICLE 
DIELECTRIC MEDIUM PROPERTIES  7HEN GOLD NANOPARTICLES ARE 
ASSEMBLED INTO CLOSE PROXIMITY THE 30 BAND SHIFTS AS A RESULT 
OF  INTERPARTICLE  DIPOLE  INTERACTIONS  OR  DIELECTRIC  MEDIUM 
CHANGES )N -IE THEORY  THE EXTINCTION COEF½CIENT IS RELATED 
TO  THE  VOLUME  CONCENTRATION  OF  THE  PARTICLES  INDIVIDUAL  OR 
ASSEMBLED  NANOPARTICLES	  THE  INTERPARTICLE  DISTANCE  AND 
THE  DIELECTRIC  CONSTANT  OR  THE  REFRACTIVE  INDEX  2)	  IN  THE 
SURROUNDING  MEDIUM    )F  THE  REFRACTIVE  INDEX  CHANGES 
THE 30 BAND WILL CHANGE IN BOTH WAVELENGTH AND ABSORBANCE 
4HERE HAVE BEEN A NUMBER OF THEORETICAL STUDIES DELINEATING 
THE  EFFECT  OF  2)  OR  DIELECTRIC  MEDIUM  PROPERTIES  WITH  THE 
30  BAND  IN  SYSTEMS  INVOLVING  INTERACTIONS  BETWEEN  METAL 
NANOPARTICLES  2ECENTLY  THE  STUDY  OF  HOW  THE  PLASMON 
RESONANCE WAVELENGTH OF METAL NANOPARTICLES IS AFFECTED BY 











DEPENDENCE  OF  THE  30  BAND  ON  THE  INTERPARTICLE  MEDIUM 
PROPERTIES HAS INDEED BEEN ESTABLISHED FOR SEVERAL SYSTEMS 





(YDROGEN  TETRACHLOROAURATE  (!U#L  	  SODIUM  CITRATE 
.A#IT 	 SODIUM CHLORIDE .A#L 	 HOMOCYSTEINE 
(CYS  	  TETRAOCTYLAMMONIUM  BROMIDE  4/!"R  	 
AND  SODIUM  BOROHYDRIDE  .A"(  	  WERE  PURCHASED 
FROM  !LDRICH  AND  USED  AS  RECEIVED  7ATER  WAS  PURI½ED 
WITH  A -ILLIPORE -ILLI1 WATER  SYSTEM  4HE  SYNTHESIS  OF MET
HYLTRIS;METHYLTHIO	METHYL=SILANE  -E3I#(3#(	  4%	
  AND 
METHYL	PIPERAZINYL  FULLERENE  -0&	  WAS  DESCRIBED 
PREVIOUSLY  #YANINE  DYES  WERE  OBTAINED  FROM  #RYSTALYN 
#HEMICAL )NC  
4HE  SYNTHESIS  OF  CITRATECAPPED  AQUEOUS  SOLUBLE  GOLD 
NANOPARTICLES  FOLLOWED  THE  REPORTED  PROCEDURE  AND 




WITH  MONOLAYER  SHELLS  OF  TETRAOCTYLAMMONIUM  BROMIDE 
WERE  SYNTHESIZED  USING  THE  TWOPHASE  PROTOCOL  $ETAILS  OF 
THE  SYNTHESIS  PROCEDURES  WERE  DESCRIBED  PREVIOUSLY  4HE 
DIFFERENT ASSEMBLIES OF GOLD NANOPARTICLES REMAINS ELUSIVE  
)N  THIS  PAPER  WE  FOCUS  ON  THE  30  BAND  CHANGES  FOR 
MOLECULARLYMEDIATED  ASSEMBLIES  OF  GOLD  NANOPARTICLES 
WHERE  THE  INTERPARTICLE  INTERACTIONS  AND  SPATIAL  PROPERTIES 
ARE  DE½NED  BY  MOLECULAR  MEDIATORS  AND  TEMPLATES  )N 
PARTICULAR WE EXAMINED HOW THE 30 BAND CHANGE IS RELATED 
TO THE DIELECTRIC MEDIUM PROPERTIES OR REFRACTIVE INDEX IN THE 
ASSEMBLY  OF  GOLD  NANOPARTICLES  MEDIATED  BY  SEVERAL  TYPES 
OF  MOLECULES  INCLUDING  )	  MULTIDENDATE  METHYLTHIOSILANE 
THIOETHER  4%	  ))	  HOMOCYSTEINE  (CYS	  )))	  -ETHYL	












DETERMINED  FROM  4%-  DATA  SHOWED  A  TREND  SIMILAR  TO  THE 
CHANGE  IN  THE  HYDRODYNAMIC  DIAMETER  DETERMINED  FROM 
DYNAMIC  LIGHT  SCATTERING  $,3	  MEASUREMENTS  &IGURE  A	 
4HE  FACT  THAT  THE $,3DETERMINED  SIZES ARE  LARGER  THAN  THE 
4%-DETERMINED  SIZES  RE¾ECTS  THE  PRESENCE  OF  SOLVENT  AND 
IONS  AROUND  THE  SPHERICAL  ASSEMBLIES  IN  THE  SOLUTION    &OR 
THE  30  BAND  THE  POSITION  FOR  THE  LONGWAVELENGTH  BAND 
QMAX	  DISPLAYS  AN  APPROXIMATE  LINEAR  RELATIONSHIP  WITH  THE 
AVERAGE  DIAMETER  OF  THE  SPHERICAL  ASSEMBLY  &IGURE  B	  )T 
IS NECESSARY TO POINT OUT THAT WE DESCRIBED PREVIOUSLY SOME 
RELATED  EXPERIMENTAL  RESULTS  FOR  THIS  TYPE  OF  NANOPARTICLE 






AN  INCREASE OF  NM  IN WAVELENGTH   !SSUMING A  LAYERBY
LAYER  ASSEMBLY  IN  THE  SPHERE  EACH  ADDITIONAL  NANOPARTICLE 
LAYER  WOULD  CORRESPOND  TO  AN  INCREASE  OF  ^  NM
  WHICH 
WOULD  THEN  LEAD  TO  AN  INCREASE  OF  ^  NM  IN  WAVELENGTH 
/N  THE  BASIS  OF  THIS  OBSERVATION  -IE  THEORY  WAS  APPLIED 
TO THE ANALYSIS OF THE 30 BAND EVOLUTION  )N OUR EARLIER WORK  
WE  SHOWED  A  SPECTRAL  SIMULATION  BASED  ON  -IE  THEORY 
EQN 	  
G  EXTINCTION  COEF½CIENT  .6  VOLUME  CONCENTRATION  OF 
THE ASSEMBLED NANOPARTICLES . THE NUMBER OF SPHERES PER 
UNIT  VOLUME  6  THE  VOLUME  OF  EACH  SPHERE	  EA  DIELECTRIC 
MEDIUM CONSTANT E  AND E  THE  REAL  AND  COMPLEX PART  OF 
!U	  AND  A  MODI½ED  -IE  THEORY    )T  WAS  SHOWN  THAT  THE 
DIELECTRIC MEDIUM CONSTANT INCREASED BY A FACTOR OF ^ FROM 
INDIVIDUAL  NANOPARTICLES  TO  SPHERICAL  ASSEMBLIES  RE¾ECTING 





OF NANOPARTICLES WAS DILUTED  TO  REACH A  ½NAL  CONCENTRATION 
IN THE N- RANGE FOR THE NM NANOPARTICLES AND - RANGE 
FOR THE NM NANOPARTICLES  .EXT A QUANTITATIVE AMOUNT OF 
MEDIATORS  EG  4%  (CYS -0&  OR  )#$	 WAS  ADDED  INTO  THE 
NANOPARTICLE SOLUTION FOLLOWED BY QUICK AGITATION TO MIX THE 
SOLUTION  AND  566IS  SPECTRAL  EVOLUTION  WAS  FOLLOWED  4HE 
EXPERIMENT WAS CONDUCTED UNDER AMBIENT CONDITIONS )N THE 
SPECTRAL SIMULATION REFRACTIVE INDICES OF  AND  WERE 





4HE METHYLTHIOSILANE  THIOETHER MEDIATED  ASSEMBLY  OF  GOLD 
NANOPARTICLES  NM	  INTO  SPHERES  OF  CONTROLLABLE  SIZES  IN 
ORGANIC  SOLUTION  SERVES  AS  AN  EXCELLENT  MODEL  SYSTEM  TO 
DELINEATE  THE VARIOUS PARAMETERS  IN  THE 30 BAND EVOLUTION 
4HIS SYSTEM INVOLVES A MEDIATORTEMPLATE ASSEMBLY IN WHICH 
THE MULTIDENTATE  THIOETHER MOLECULES ACT AS  THE MEDIATORS 
AND  THE  CAPPING  AGENT  TETRAALKYLAMMONIUM  BROMIDE 
4/!"R	 PROVIDES THE TEMPLATING EFFECT  4HE NANOPARTICLES 
FORM  SPHERICAL  ASSEMBLIES  VIA  THE  COORDINATION  BONDING  OF 
THIOETHER GROUPS  INVOLVING 	 BRIDGING OF THE NANOPARTICLES 
BY  THE  MEDIATOR  AND  	  TEMPLATING  FORCE  EXERTED  BY  THE 
4/!  CAPPING MOLECULES    &OR  EXAMPLE  THE  ADDITION  OF  4% 
INTO  A  TOLUENE  SOLUTION  OF  4/!CAPPED  !U  NANOPARTICLES 
;!UNM=    -	  LEADS  TO  THE  OBSERVATIONS  OF  SPHERICAL 
ASSEMBLIES  OF  NANOPARTICLES  AND  THE  ASSOCIATED  LONG
WAVELENGTH 30 BAND &IGURE AB	  !S THE RATIO OF ;4%=  ;!UNM= 










































OF  TWO  DISTINCT  LIGHTABSORBING  SPECIES  IN  THE  SOLUTION 
CORRESPONDING  TO  INDIVIDUAL  NANOPARTICLES  AND  SPHERICAL 
ASSEMBLIES  OF  THE  NANOPARTICLES    )N  COMPARISON  WITH  E   
  OBTAINED  FOR  THE  INDIVIDUAL  !U  NANOPARTICLES  VALUES  OF 
E  AND  WERE FOUND FOR NM AND NM BANDS 
RESPECTIVELY  IN  THE  SPECTRUM  FOR  THE  SPHERICAL  ASSEMBLIES 
OF  NANOPARTICLES    4HIS  ½NDING  IS  INDICATIVE  OF  CHANGES  IN 







INTERACTION  ENERGY  FOR  ALKYL  CHAINS  AND  THE  CONDENSATION 
ENERGY OF HYDROCARBONS
3INCE  THE  DIELECTRIC  MEDIUM  CONSTANT  E	  IS  RELATED  TO 
REFRACTIVE  INDEX  IE  NEFF   IKEFF	    EEFF    EEFF  IS  THE  EFFECTIVE 
DIELECTRIC  CONSTANT  OF  THE  NANOCOMPOSITE      NEFF  IS  THE 
REAL PART OF THE EFFECTIVE COMPLEX INDEX OF REFRACTION FOR THE 
NANOCOMPOSITE  KEFF  IS  THE  IMAGINARY  PART  OF  THE  EFFECTIVE 
COMPLEX  INDEX  OF  REFRACTION	  WE  SHOW  HERE  THAT  THE 
EVOLUTION OF THE 30 BAND AT THE LONGER WAVELENGTH REGION CAN 
BE CONSIDERED A RESULT OF THE INCREASE IN EFFECTIVE REFRACTIVE 
INDEX  FOR NANOPARTICLES  IN  THE ASSEMBLY  &IGURE C	    )N  THE 
ASSEMBLY PROCESS THE SIZE OF INDIVIDUAL !U NANOPARTICLES AND 
THE  VOLUME  FRACTION  OF  GOLD  NANOPARTICLES  IN  THE  SOLUTION 
SHOULD  REMAIN  LARGELY  CONSTANT  WHEREAS  THE  INTERPARTICLE 
DISTANCE CHANGES WHICH LEADS TO CHANGES IN THE INTERPARTICLE 
DIELECTRIC MEDIUM  CONSTANT  OR  REFRACTIVE  INDEX    2EFRACTIVE 
INDEX  N  WILL  BE  USED  TO  REPRESENT  THE  NEFF  THROUGHOUT  THIS 
REPORT    )NTERESTINGLY  THE CHANGE  IN N WAS  FOUND TO EXHIBIT 
AN APPROXIMATE LINEAR RELATIONSHIP WITH LMAX &IGURE C	 4HE 
PLOT  OF  SUCH  ½TTING  RESULTS  PROVIDES  ONE WAY  TO  ASSESS  THE 
CORRELATION OF  THE CHANGE  IN ASSEMBLY SIZE WITH  THE OPTICAL 
PROPERTIES  THOUGH  IS NOT NECESSARILY  THE ONLY WAY    &OR ¥N 
  AN INCREASE OF  NM IN WAVELENGTH WAS DETERMINED 
7HILE THIS  INCREASE IS  IN QUALITATIVE AGREEMENT WITH ½NDINGS 
IN  OTHER  STUDIES  ON  THE  EFFECT  OF  2)  ON  30 BAND  IN  SYSTEMS 














































INTRIGUING MEDIATOR  FOR  THE  ASSEMBLY OF  GOLD NANOPARTICLES 
IN AQUEOUS SOLUTION 4HE PRESENCE OF (CYS IN HUMAN BLOOD 
IS  CONSIDERED  TO  BE  AN  IMPORTANT  RISK  FACTOR  IN  MEDICAL 
DIAGNOSTICS FOR MANY DIFFERENT DISEASES  &OR THE ASSEMBLY OF 
GOLD  NANOPARTICLES  THE  (CYSGOLD  NANOPARTICLE  INTERACTION 
INVOLVES  	  THE  ADSORPTION  OF  (CYS  ON  THE  NANOPARTICLE 






SIZED !U NANOPARTICLES  EG  ;!U PARTICLES=   N-  ;(CYS= 
    -	  THE  ABSORBANCE  AT ^ NM DECREASES WHILE  A 
LONGERWAVELENGTH BAND ^ NM	 EVOLVES  &IGURE  SOLID 





MATCHES WITH  THE  BANDS  IN  TERMS  OF  THE  30 WAVELENGTH  AS 
OBSERVED SOLID LINE	  /N THE BASIS OF THE DOCUMENTED PRINCIPLE 
THAT  THE  PLASMON  RED  SHIFT  ¥L	  INCREASES  WITH  REFRACTIVE 
INDEX CHANGE ¥N	 A BASIC ASSUMPTION FOR APPLYING THE -IE 
THEORY  SIMULATION  TO  THIS  SYSTEM  IS  THAT  THE  NANOPARTICLES 
WITHIN  THE  ASSEMBLY  ENVIRONMENT  HAVE  A  REFRACTIVE  INDEX 
HIGHER THAN THAT IN THE WATER ENVIRONMENT  4HIS ASSUMPTION 
IS  QUALITATIVELY  SUPPORTED  BY  THE  TREND  OF  REFRACTIVE  INDEX 
CHANGES  REPORTED  IN  PREVIOUS  STUDIES  FOR  SIMILAR  ASSEMBLIES 
OF METAL NANOPARTICLES IN DIFFERENT SYSTEMS  4HE SIMULATION 
RESULT YIELDED ¥N   FOR THE LONGWAVELENGTH 30 BAND  )N 




3IMILAR  SPECTRAL  FEATURES WERE ALSO OBSERVED WHEN  LARGER 
SIZED  NANOPARTICLES  WERE  USED  FOR  THE  (CYSMEDIATED 
ASSEMBLY    &OR  EXAMPLE  THE  (CYSMEDIATED  ASSEMBLY  OF 

















INTERESTING  PROPERTIES  DUE  TO  THEIR  WELLDE½NED  SIZES  AND 
&IGURE 























ELECTRONENERGY  TRANSFER  CONTROLLED  DRUG  DELIVERY  ETC 




POSITIVELYCHARGED  PIPERAZINYL  GROUPS  SURROUNDING  #  4HIS 
SYSTEM INVOLVES CHEMICALLY TUNABLE ELECTROSTATIC INTERACTIONS 
BETWEEN THE NEGATIVELYCHARGED GOLD NANOPARTICLES AND THE 
POSITIVELYCHARGED -0&  )N  ADDITION  TO  4%-  DATA  BOTH  $,3 
AND 3%23 DATA CON½RMED THE ASSEMBLY OF NANOPARTICLES INTO 
LARGE CLUSTERS AND THE ADSORPTION OF -0& ON THE GOLD SURFACE 





















NANOPARTICLES  IN  AQUEOUS  SOLUTION  VIA  A  COMBINATION  OF 
INTERPARTICLE ELECTROSTATIC AND PP STACKING INTERACTIONS  4HIS 
CLASS OF DYE  IS ¾UORESCENT 4HE STUDY OF THE  IMMOBILIZATION 
OF  ¾UORESCENT  DYE  MOLECULES  ONTO  METAL  NANOPARTICLES 
HAS  ATTRACTED  MUCH  ATTENTION  FOR  POTENTIAL  APPLICATIONS  IN 
CHEMICAL  AND  BIOLOGICAL  SYSTEMS  4HE  INTERACTIONS  CAN  BE 
BROKEN DOWN INTO A TWOSTEP PROCESS 	 THE RAPID ADSORPTION 
OF  THE  DYES  ON  THE  NANOPARTICLE  SURFACES  AND  	  THE 
SUBSEQUENT ASSEMBLY OF THE NANOPARTICLES VIA *AGGREGATION 
AND  HYDROPHOBIC  INTERACTIONS  OF  THE  ADSORBED  DYES    4HE 
INTERPARTICLE  REACTIVITY  WAS  SHOWN  TO  PRODUCE  ¾UORESCENCE 
QUENCHING OF THE DYES ALONG WITH THE CHANGES IN THE 30 BAND 
OF  THE  NANOPARTICLES  4HE  SPECTRAL  EVOLUTION  FOR  THE  *BAND 
FROM THE DYE AND THE 30 BAND OF THE PARTICLES IS DEPENDENT 
ON THE CHEMICAL ENVIRONMENT AND THE STRUCTURE OF THE DYES  





NM  SOLID  LINES	  !N  ISOSBESTIC  POINT  IS  OBSERVED  AT  ^ 


































THE  ABOVE  ASSEMBLIES  MEDIATED  BY  FOUR  DIFFERENT  TYPES  OF 
MOLECULES  )N THE CASE OF THE 4%MEDIATED ASSEMBLY OF NM 
!U NANOPARTICLES  IN TOLUENE SOLUTION DIFFERENT VALUES OF ¥N 
ARE OBTAINED  RANGING  FROM   TO   RE¾ECTING  THE  RED 
SHIFT  OF  THE  30  BAND  FOR  EACH  SPECI½C  SIZE  OF  THE  SPHERICAL 
ASSEMBLY WITH DIFFERENT R  &OR EVERY ¥N   IN THIS SYSTEM 
THE  RED  SHIFT  IN  WAVELENGTH  ¥L  WAS  FOUND  TO  CHANGE 
RANGING  FROM   TO  NM DEPENDING ON  THE ASSEMBLY 







OF NM !U NANOPARTICLES  IN AQUEOUS  SOLUTION ¥L    
NM WAS FOUND FOR EVERY ¥N   4HIS VALUE IS GREATER THAN 





AND  THE  SIZE  OF  THE  NANOPARTICLE  ASSEMBLY    )T  IS  TRUE  THAT 
THE  SHIFT  OF  THE  30  BAND  COULD  BE  DUE  TO  OR MODELED  BY 
EITHER  THE  CHANGE  IN  2)  OR  THE DIPOLEDIPOLE  INTERACTION  OR 
BOTH WE FOCUSED ON THE CORRELATION OF 30 SHIFT WITH 2) CHANGE 
IN  THIS  PAPER  AS  ONE WAY  TO  COMPARE  OPTICAL  PROPERTIES  OF 
THE  DIFFERENT  ASSEMBLIES  THOUGH  THIS  IS  NOT  NECESSARILY  THE 
ONLY WAY    0ART  OF  OUR  ONGOING WORK  IS  LOOKING  INTO  OTHER 
THEORETICAL  MODELS  IE  DIPOLEDIPOLE  EFFECTIVE  MEDIUM 
THEORY ETC	 TO RELATE THE SHIFT OF THE 30 BAND WHICH WILL BE 
REPORTED IN THE FUTURE
)N  CONCLUSION  THE  ANALYSIS  OF  THE  30  BANDS  OF  THE 
MOLECULARLYMEDIATED  ASSEMBLY  OF  !U  NANOPARTICLES  HAS 
PROVIDED  INSIGHT  INTO  THE  INTERPARTICLE  INTERACTIONS  AND 
RESULTING  OPTICAL  PROPERTIES  3UCH  INSIGHTS  ARE  USEFUL  FOR 
EXPLOITING THE NANOSTRUCTURED GOLD MATERIALS FOR THE DESIGN 
OF  ELECTRICAL  AND  OPTICAL  SENSORS  &OR  EXAMPLE  THE  SHIFT 
OF  THE  30  BAND  POSITION  AND  INTENSITY  OF  THE  NANOPARTICLE 
ASSEMBLY CAN BE RELATED TO THE CHANGE IN DIELECTRIC MEDIUM 
OR 2) PROPERTIES WHICH PROVIDES A MEANS TO PRODUCE OPTICAL 
SIGNALS  FOR  UPTAKING  OR  RELEASING  OF  MOLECULAR  SPECIES  IN 
THE  NANOPARTICLE  ASSEMBLY  /NE  SPECI½C  EXAMPLE  IS  THE 
AMINO  ACIDNANOPARTICLE  ASSEMBLY  WHICH  WAS  SHOWN  TO 
DISASSEMBLE UPON UPTAKING OR RELEASING  IN THE NANOPARTICLE 
ASSEMBLY PRODUCING THE SHIFT OF THE 30 BAND AS A RESULT OF THE 
CHANGE  IN  THE DIELECTRIC MEDIUM OR  REFRACTIVE  INDICES  4HIS 
TYPE OF INTERPARTICLE PROPERTY ALSO HAS POTENTIAL APPLICATIONS 
IN CONTROLLED DRUG DELIVERY  )N  REGARD  TO  THE EXPLOITATION OF 
THESE  NANOMATERIALS  FOR  APPLICATION  IN  ELECTRICAL  SENSORS 
THE ELECTRICAL  RESPONSE OF NANOPARTICLE ASSEMBLIES  TO VAPOR 
SORPTION  SERVE  AS  AN  EXCELLENT  EXAMPLE  ILLUSTRATING  THE 
CORRELATION  OF  THE  ELECTRICAL  PROPERTIES  WITH  INTERPARTICLE 
DIELECTRIC  MEDIUM  PROPERTIES  4HE  UNDERSTANDING  OF  THE 
PRECISE  CONTROL  OF  THE  INTERPARTICLE  PROPERTIES  WILL  BENE½T 
THESE NANOSTRUCTURED SENSING APPLICATIONS  
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